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ABSTRACT

NowadaystheroleofSMEsinnationaleconomiesiswidelyrecognized.HoweveI;duetoitslimited
resourcesavailability,especiallythelackofcapital,SMEshavenoma唱加fbrmistakes.Theleadmg
objectiveofthisstudyistodevelopamanagementcontrolsystemtoprovideSMEsaresourcetoaddress
itslackofinfbnnationfbrdecision-makingpurposes・Theresearchproposalcontributestodetenninethe
volumeandmixofcoIebusinessbytheintegratiOnofTheolyofConstrains(TOC),ActivityBased
Costing(ABC)andEconomicWlueAdded(EMﾍTM).Theelectionofmanagementtoolsreliesonits
potential toaddress theprofitabilitywhenconsideringamultipleproductand limitedresource
environment・Resultsconflnnthattheintegratedmanagememsystemprovidemsightsintotilemixthat
leadstothemaximizationofthefirmseconomicprofitwithrespecttothetrade-offSamongresources
deployedandconstraintsfacedbythefirms.

Keywords:controlsystem;ABC;TOC;EVA;SWs

1.Introduction

TheroleofSmallandMediumSizedEnterprises(SMEs)inanationaleconomyis
wellknown,consideringtheircontributiontothetotalGrossNationalProductand
employment.MitchellandReid(2000)statedthatdespiteitseconomicimportanceand
theconsiderableattentionafforded,researchingmanagementaccountinginthesmall
firmsettinghasneverbeenfashionable.However5Dilts(1989)suggeststhattherange

ofstrategicoptionsisconsiderablynarrowbynecessitybsinceSMEshaveinsufficient
resourcestocompeteeffbctivelybSophisticatedandcostlystrategiesareoftenprecluded
by the lackofspecializedeXpertise, capital andpersonnel necessaryto their
implementation.MoreovelB theabove-mentionedlimitationmeansthatmanagersat
SMEshavelittlemarginfbrmistakesandmi"udgmemsandtheuseoffinancial
managementtoolscanenablethemtomakemoreefficientandpracticaluseoftheir
scarceresources.Themainolliectiveofthisworkistosuggestamanagementcontrol
systemthatprovidesaccuratelyandtimelyinfbnnationfbrdecision-makingpurposesin
thecontextofSMEs.ThesuggestedmanagementcontrolsystemwouldhelpSMEswith
theevaluationofitscorebusinessbymeansofintegrationofEconomicValueAdded
(EMﾍTM),ActivityBasedCosting(ABC)andTheolyofConstrains. Inordertoassess
therobustnessoftheproposedsystemweevaluatewhetherthebenefitsoftheintegrated
system(scenario4-5respectively)surpassthebenefitsofgroupingthesametoolsin
pairs(scenariol-2-3respectively)usingscenarioanalysis.
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ThesubsequentobjectiveofthissmdyistoinvestigatehowSMEscouldincorporate
conceptsoriginallydevelopedfbrlargefinnsintheirdecisionmakingprocess.
Thisworkprovidesanoverviewofthreemanagementtoolsaswellaspriorworks
wheretoolswerecombined.Then,itpresentsthebenefitsoftheproposedmodel;andits
implementationinacasestudy.
Finallybwesummarizethefindingsofthisworkandoffbrconclusions.

2.TOC,ABCandE,岨

ManagementcontrolwasdefinedbyAnthony(1965)astheprocessbywhich
managersmakesurethatresourcesareobtainedandusedeffectivelyandefficientlyin
theaccomplishmentoftheorganization'sobjectives.Primarilymanagementcontrol
systemwasdesignedtosupportthefinnstrategyjmatchingoIganizationalstrucmreand
environment.Nowadays finnsarefacingnewchallengesassociatedwithglobal
competitionanddynamicmarkets， Under thesecircumstances,manyfinnsare
increasinglyusingmanagementtoolsinordertodealwithaccuracyinproductcost,
pricing,production,andinvestmentsdecisions.
TheintegrationofTOCandABChadbeenproblematic,sincethesetwotheoriesare

consideredsimultaneouslyasincompatibleandcomplememarytoeachotherLHoweve喝
Holmen(1995)poimedoutthatABCandTOCarebasedondifferemtimehorizons;

ABChasalong-tennhorizonwhileTOChasashortrun・Alongthisline,Spoedeetal.
also(1994)statethatABCgeneratesaccuratedatatosupporttheTOCprocess.Cooper
andSlagmulder(1999)suggestthatTOC-ABCcombinationisusefillwhenthe

1℃SOurCeS叩plyislimited.
Ontheotherhand,Goldratt(1990)claimsthatABCwasdesignedtocontrolproduct
distortions,andthattooldoesnotaddresstheprofitabilityside, themostimportant
probleminthefinn'sdecisionmaking.Corbett(2000)insinuatesthatthedebateshould
notbecenteredintheshortversuslong-tennissue,butinsteadhastobeibcusedonthe
typeofconstraints.
ThecombinationofeffectsbetweenABCandEVAhavealsobeendocumentedby
HubbellJr. (1996)whoarguesthattheintegrationprovidesmanagersacorporate
systemthatimprovestheprocessofmanagingbothcostandcapital.Anctiletal.(1998)
providesevidenceofhowthecombinationhelpstoidemifyresidualincome,aswellas
improvingopportunities fbroutsourcingandunprofitableproduct's identification.
HoweveIbthecombinationofTOC-EMヘaswellasthecombinationofTOC-ABC-EVA
hasneitllerbeenwelldocumemednorfield-tested.

3.Lin随ngTOC,ABCandEVA

Thestudyconsistedoftwomainsteps: first,themanagement'stoolsatSMEswere
modeledandimplemented・Then,outputsamongthethree-managementtoolintegrated
systemwereevaluatedinsteadofgroupingtheminpairsusingscenarioanalysis.
AccordingtoTOCliterature,makingmoneyistheprimaryreasonfbracompanyto
exist,whichintennsofGoldrattisrepresentedbythroughput(hroughputisaconcept
coinedbyGoldratt,Eli inTheHaystackSyndromeChapter4)accoumingmeasure
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(sellingpriceminuscostofrawmaterialandcomponems).Howeverbwedecidedtouse
primarilyEVAasdecisioncriteriontOjudgeeachmanagement integratedsystem
regardingitscapabilitytOdeteminetheproductmiXthatleadstothemaximizationof
finn'seconomicprofit・WeshifffiPomthroughputaccoumingtoEVA,becausethefirst
subsumesthesecond,whichaccountsfbrabsoluteamountofsurplusvalueoverand
abovetheresourcesdeployed(werelyonthroughputaccountingwhenEMisnot
available).ItisalsoremarkablethatresourceuSagecomplementstlleclear-cutselection
criteriaasasOurceofmfbnnationregardmgconstrainedresources.
ThisstudyalsoimrOducesavariationinE,股'scalculation,whichaddstothe
traditionalweightedaveragecostofcapital(WACC)procedure.TheEVAcalculation,
whiChusesonlythecostofdebt,wasintroducedtogaindetailedinfbnnationregarding
product'simerestexpensescoveragecapacity・ Italsoyieldsdetailedinfbnnationabout
thecapacitytofinanceitsgroMhinthefilture.
Accordingtothewell-documentedlackofresourcesandknowledgeexpertise,
implementationwasadopted toSME's needsand resources. The individual
implememationsofTOC,ABCandEVAweredoneusinganinexpensiveand
reasonableavailableresourcesuchasMicrosoRExcelandExCelSoIver.

3.IBQcA卿り""QMefW"2
Weappliedtheproposedmanagementcontrolsysteminaglass-manufacturingfinn,
withannual salesofapproximately$5,000,000capital sizeof$4,000,000andl3
employeesin5identifiableareas:warehousing,production,marketing,delivering,and
generalandadministrative.
Thefinnprovidedthreedifferent typesofproducts fbrthreedifferemcliem
categories:constructionfirmS(largefinns),departmentstores(bigchains), filmimre
firmsandsmallretailers.

Theproducts,hereonnamedPl,P2andP3(allofthem),hadexperiencedincreasein
demandinthelasttwoyears.Indeedthefinnwasusingitsfillltimeproductioncapacity
inordertodelivertheproductsorders・Additionalinvestmentsinequipmemaswellas
hiringnewpersonnelwereoutofoptionsintheshorttenn.

3.〃Mb"""gα"αl"qpﾉg碗e"腫加"q灯りC
Inthecontextofdecidinghowtoexploitintemalandextemalfinn'sconstraints,
threeelementswereconsidered:demand,machinetimerequirementslandthroughput
accountingperproduct.
Theopt加alproductsmixwascalculatedasfbllows:

3

Ezix,三MMaximizeZ=
j＝I

(1)

Subjectto O≦Xi≦Dj j=1,…,3

Asshownintheequation,Zisthemaximizationoffinn'sthroughputaccounting;zj
isthethroughputaccountingperunitofproducti;xinumberofunitperproductitobe
produced;"jmachinetimerequirementsinminutesperunitofproductj;"total
machinetimeavailability.
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Djandzerorepresenttheupperandlowerboundsrespectivelyjoverthenumberof
unitsofproductjandaredetenninedfromfbrecastofdemand.

Itshouldbenotedthatfbrsimplicityofrepresemation,singleconstraintsfbreaCh
machmeusagewereShown.

3.ﾉ.2入わ‘た/ingα"α乃叩彪加e"ね伽"qMBC
TheimplementationofABCwasdoneaccordingtohreecriticalfactorsa)the
capaciWoftheresom℃essuppliedwhichwasacquiredinadvanceindependemofits
usagerelatedtocuITemproductionvolumeandmix;b)thecostofs叩plyinganhourof
productivetimeandc)thetimerequiledtoperfbrmeachactivity(CooperandKaplan,
1998)．

Theoperationalsystem'sdatawasusedascritical inputsintheworkingoutofan
ABCnetworktothefbllowingends:

l. 'Ibcalculatecommittedcapacityateachoverheadcentel;aswellasoverhead
centerrlaboIBhourcost.

2． 'Ibcalculateresourceconsumptionpattemperactivitiesperproductintennsof
hours.

3． Tbdetermineexcessorshortageofcapacityateachoverheadcenterintennsof
hours.

4. Tbcalculatestandardcostratesperproduct.

Figurelgivestheimplememationsteps.

Figurel-ActiviWCashFlowNetworkLevels
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AsafIrststep,committedcapacitywassetasafimctionofthecostsofresources
directlyattributable to the specificoverheadcenter according to its resource
consumptionpatterns.

Usingresourcedriverscost,thefinn'soperatingexpensesweregroupedintennsof
resourcedrivercostpoolsandthentracedtoeachofthefiveoverheadcemers
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mentionedbefbre.Forinstanceinfigure2,headcountgroupedtheannualcostofpayroll,
employee'sinsuranceandsuppliesnon-productionrelated, fiFomthelefitothecenter.
Thenthecostofresources(costpool)wastracedtooverheadcentersbyusinga
resourcedriverrate(percentageofemployeepercenterinthecaseofheadcount).
At thesecondstep, thetotal laborhourSavailable inconjunCtionwiththetime
requiredtoperfbnneachactivitywascalculatedinordertoevaluateusedandunused
humanresourcecapacityateachcenteI:Theactivitiesperfbnnedateachcenterwere
measuredintermsoflaborhoursrequiredbyeachproductdemand.Measurementwas
donethrough"activitydrivers.''Thosedriversarcunitsofmeasuretorepresentan
activityvolume.

Figure2-ResourceDrivers
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Typesofmeasuresusedwereacombinationoffifequencylduration,andphysical
measures・ Table l showsactivitiesaswell asthedriversusedtoevaluateactivitV

ご

labor-hour3resourceconsumptionpattemperproductateachcenter.

『Iablel -Activib'Measuresatproductionoverheadcenter

Cost ActiviWMeasures
Classification

Activities

Machineoperatorratio-Productiontimeperbatch

Numberofsemps-SetupTimeperbatch

Assemblytimeperproduct

Handlingtimeperbatch

Machineattendance

Machinesetups

Assembly

Handlingfinalproductto
warehouse

Batch

Batch

Unit

Batch

The excess or shortage capacityofdifferent productmixwas evaluatedby
confrontinglaborhour'､demandedandavailable)perproduct.

Forinstance, theimplementationofresultsobtainedatproductionoverheadcenter is

NII-Electronicl｣ibraryService



TheJapaneseAssocia上ionofManagementAccounting

HtJC方りﾉαα"αRa碗かez32

expressedasthefbllowingfimction:

p=0.3114ma+0.3109ms+0.3603as+0.174h≦10,400, (2)

whereprepresentsproductionoverheadcenterandma,ms,as,hrepresentactivities,
machineattendance,machinesemps, assemblyjhandlingrespectivelyj andlO,400
representthetotalannuallaborhoursavailablefbrthememionedcemer.Inaddition,the
activitieSanalysisperProductallowedthe idemifIcationofresourceconsumption
pattemperactivitiesperproduct(driverratesintennoflaborhoursdemandedbyeach
specificproduct),asfbllows;

ｊ
ｊ
ｊ
ｊ

３
４
５
６

く
く
く
く

ma=0.4697P1+2.0666P2+4．2166P3≦3,238.56

ms=0.9628P1+2.128P2+2.584P3≦3,232.92

as=1P1+2P2+4P3≦3,747.38

h=0.0512P1+0．1P2+0．18P3≦181.25,

whereP1,P2andP3representeachproduct'squantities.

Throughthisprocedureweestimatedlaborhoursneededtodelivertotalannualsales
ordersperproduct.Thenoverheadcemers'costweretracedtoproductsaccordingto
labor-hoursresourceconsumptionpatterns.．

3.l.3Mo咋肋E〃αJ"ﾌﾉe"e""加"q／E剛
MostoftheinfbmlationneededtocalculateEVAcouldbeobtainedfromfirm's

financial statements (IncomeStatementandBalanceSheet)．The implementation
requiredthecalculationoftotalandperproduct'snetoperatingprofitsaaertaxes
(NOPAT),capitalcharges,andcostofcapital.
DuetotheidemificationofusedandunusedcapacityiNOPATreflectedthecostsof
idlecapacityandNOPATperproductswerenotpenalizedbyexcesscapacitybreflecting
productstruecontribution.
AccordingtoEVA'sprocedures,thefinn'soperatingcapitalcouldbecalculatedby
theestimationoftotalnetfixedassetsplusnetworkingcapital(BennettStewartllI,
1991).HUbbell(1996)suggeststhatinordertolookfbrimprovementsopportunities,
managementhastoanalyzeeachbusinessprocess(products)capitalcost.
TheidentificationofcapitalchargesperproductwascaIriedoutintwosteps・First,
eachitemofthebalancesheetwasassociatedwithanactivitythatdemandstheassets
(ABCrationale).Afterwardsactivitiesdriverratesperproducts(IdentifiedbyABC
analysis)wereusedtotracecapitalchargestoproducts.
Inaddition,thesameprocedureusedtoidentifｼCapitalchargesperproductwasused
totracedepreciationaswellasinterestexpenses.Moreoverbfixedassetsresourceusage
Pattern(property&land,equipment,andotherassets)byproductswasusedasproxyto
allocatethecapitalchargesofmentionedaccounts.

Thecalculationofcapitalchargesratewasthemajorchallengetobefacedinorderto
implementEVAproceduresduetothelackofexternal infbnnation(marketrisk
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premiumandbetas)regardingSMEscontext.ForSMEs,sincebetasarenotpUblished,
acomparablefinnmethodologywasusedtoestimatethefinn'sbeta. Inaddition,
weightedaveragebetawasestimatedinordertoavoiddifferencesincapitalinvestmem
riskperproduct.Finallyjmarketriskpremiumwasapproachedthroughsmall finn
publiclystocksandtheriskfiPeeratewithlong-termgovemmentbonds.
TheEMヘcalculationwasdoneintwosteps,firstbysubtractingfiPomNOPATthecost
ofdebtonly(EMヘ1)andsecond,bysubtractingtheweighted-averagecostofcapital
(WACC),(EVA2).ThetwostepsEVAcalculationaccuratelyreflectfinancialaswellas
operational leverageperproductallowingthefinntosetprioritiesregardingmarket
development,pricing,andprocessimprovementpolicies.

4.Scenarios

Atthefirstscenario,thefinnintegratedABC-EVAintoitsstrategicplanning; the
underlyingassumptionwasthatthefinncominuedproducingasithadbeendoing
duringthelastyears・Atthesecondscenario,thefinnintegratedTOC-ABCanditwas
assumedthattheintegrationansweredtofinn'sdecisiontoevaluateitsconstraintsas
wellasresourceusage・At thethirdscenario, thefinnimegratedTOC-EVA; the
assumptionwasthatthefinndecidedtoevaluateitsproductportfblioaswellasits
economicprOfIt・Atthefburtllscenario,thefinndecidedtoevaluateitsperfbnnance
throughanintegratedmanagementcontrolsystemthatcomprisesTOC-ABC-EVAin
ordertoevaluateproductportfblio,resourceseXpensescommittedandcapitaldeployed.
Attllefiffhscenario, theimegratedmanagementcontrolsystemincorporatedhuman
resourcesconstraintsidentifiedintheproductioncemerthroughtheABCcashflowThe
fivescenariosaresunnnarizedinTable2.

ThbleZ-Scenariosanalvsis

TOC-

ABC-

EⅦ

Integration 肌
Ⅷ
Ａ
Ｅ

TOC-

ABC

TOC

EⅧ

TOC-

ABC-

EVA

Scenario 2 3 4 5I

Historicallevels OptimalLevel OptimalLevelSetting

Assumption Historicallevels MachineConstraints

DemandConstraints

MachineConstraints

DemandConStrains

LaborHours

Constraints
、
ノ
、
ノ

Ｓ
Ｓ
ｔ
ｔ

●
ｍ
・
ｍ

ｕ
ｕ
く
く
ｌ
２
ｔ
ｔ
ｃ
Ｃ
ｕ
ｕ

画
ｑ
９
ｑ

ｍ
ｍ
Ｐ
Ｐ

80,000 77,760

30,000 34,500
20,000 25,000

2,930,000 3,187,180
1,061,672 1,215,980
239,958 n/a 353,250 353,250
637,014 708,716 n/a 708,716
6,54% n/a 9.17% 9．17%

92.33% 102.72% n/a lO2.72%

95,000

23,919
Pmduct3(mits 19,983

ThroughputAccounting($)
NOPAT($)
EVA($)

Resourceusage($)
Spread(ROI-COC)(%)
Resourceusageratio(%)

3,047,346

1,132,080

302,102

635,024
8.15％

92.04％

4.IMe"α"o/4BC-EM助加6伽〃わ〃

Bythisintegration, identificationofproduct'sresourceconsumptionpatternhelps
managerstoidentifj/constrainedresources,aswellasaccurateinfbnnationregarding
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products'costs.Theexplicitinfbrmationregardingexcesscapacity(excessofresources
committed)allowedthesystemtoreflecttheproductJprofitabilitywithoutpenalization
duetotheinclusionofunusedcapacity
Indeed, thiscombinationisunabletodeliverthemaximumEVAaccordingto
resourcesdeployed(Scenarios3,4and5outdothisscenario(higherEVA),andalsothe
scenario2(higherThrougllputaccounting,thealternativeselectioncriteriawhenmodel
donotpresentEVA).DespitepositivebenefitsofABC-EVAcombination, itdidnot
provideinsightsrelatedtowhatproductsandinwhichquantitiesthefinnshould
produceinordertobecomemoreprofitable.

4.2Me"""加2ZりC-4BC吻加6加α"｡〃

ThemostimportamcontributionofTOC-ABCcombinationisrelatedtothepotemial
identificationofnewconstraints,givingmanagementinsightsaboutresourceusageand
short-longtennresourceaqustment.
Resourceadjustmentdependsonthefirm'sabiliWandcapacitytocompensate
shortageorexcesscapacityamongcentersinternallygainingmoreefficiemlyresom℃e
usageandconsequentlyimprovingitsprofitability・Ontheotherhand, inabilityto
reolganizeresourcesallowedthemanager torecalculateoptimalmixwiththe
introductionofidentifiedconstraints.

EveniftheintegratedTOC-ABCsystemwasusefillwhenthefinnpresentedmachine
andhumanresourcesconstraints, thesystemdidnotaddressneitherthefinnnorthe
productJvaluecreation(EVA,EWperproduct,theclear-cutselectioncriteria).

4.3Me"〃jo3TOC-E剛⑰腕6加飢jO"

WithTOC-EVAcombination, thedecision-makerachievesafilll comprehension

aboutshort-tennprofitmaximizationandprofitabilityblnthisregard, ifthefinncould
notcreatevalueevenifexploitingitsconstraints, itwouldindicatethatthefirmmust
evaluateitsproductportfolio,marketpotential,demandelasticityaswellasprocesses
improvements.
Evenifthiscombinationmetourfirstselectioncriteria,hssystemcouldsendwrong
signals todecisionmakers.Thesystemdoesnot idemifyconstrainedresources
(specificallyhumanresources)andconsequentlythefinn'sinabilitytodeliverthe
product'smix・Moreoverbwithouttheidemificationofresourceconsumptionpatterns
perproductlcapitalchargescouldnotbetracedtoproducts,lookingattotalEVAinStead
ofacompletepicmrethatincludeEVAperproduct, inthisregardthethreetools
integratedsystemomperfbrmTOC-EWsystem.

4.4Me"α7･jof7りC-ﾉ4BC-E晩⑰〃6伽〃わ〃

The imegratedmanagement control systemprovides thedecision-makerwith
accurateinfbnnationnotonlyatthefinnbutalsoatproduct levels・ Inthisregard,
specificactionsatoperationalandstrategiclevelscouldbeundertakeninorderto
improvefinnandproductperfbnnanceaswell.
DuetointegrationofABC,twoaspectsrelatedtooverheadcentercouldbeidemified:
availabilityandcapacitymeasuredintennsoflaborhours.Asshownintable3at

historicalproductionlevels(ABC-EMヘscenariol),resourcesdeployedatproduction
andcommercializationcenterspresemnoexcesscapacityiwhereasatdistributionand
warehousingcentersplesentalmost25%exCesscapacity.Thisexcesscapacityintenns
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ofhoursrepresented500hoursateachdepartmemannually.
BytheimegrationofTOC(Scenario2to4),thefinneXploitsitscons鯛加s(demand
andmachinetime)switchingthepmductionfrommixltomix2.Howeverbincreased
profitabilitywouldbepossibleonlywheneverlaborhoursamongcenterscouldbe
reolganized.
Intheshort-run, ifreorganizationamongcemerswerepossiblethisshouldleadto
6Gfavorable''over上皿ilization(resourceusageratio103%)ofcapacity(Cooperand
Kaplan, 1992).Howevelbiflaborhoursamongcenterscouldnotbereorganizedinthe
short-run,becausespecial trammgisrequiredtoupgradeemployee'sskills, the
integratedsystem(scenario4)shows laborhoursatproductioncenterasanew
additionalconstraim(fbrsimplicityweassumecommercializationcemerslaborhours
shortagearereorganized).Inthisparticul"theintegratedsystem(aspoimedoutbefbre,
ABCgeneratesinfbnnationtosupporttheTOCprocess)providesaccurateinfbnnation
tOS叩portmanagementdecisionsinordertolookfbranewalternativemixofproduct
(whichleadustosetti略叩scenariO5).

Table3-OverheadcentercapaciWusage

Overhead ProductionWarehousmgCustomerDistributionG&ACapacity
Center usageratio

92％

103%

93％

100%

108%

104％

。
１
う
一
句
ｊ

Ｏ
０
０

麺
証
証

釦
印
印

ｃ
ｃ
ｃ

両
国
Ｑ
》
Ｑ
〕

97％

110%

97％

72％

81％

71％

％
％
％

８
８
８

７
８
７

100％

100％

100%

4.5恥e"αγ加57りC-4BC-EM⑰腕b加αr加刀

ThenewsolutionplacedmoreemphasisonPlratherthaninP2andP3because
productPldemandedlesslaborhours(theconstrainedresource)atproductionoverhead
centers．AReranalyzingthethreeproposedmixes,wevisualizedthatlaborhoursat
productionoverheadcemerwereapotemialconstrainedresource,whereasexcesslabor
hours'capacityatwarehouseanddeliveringcemerswereconfinned,nomatterthe
proposedmix(table3). Thenewresultsshowtherobusmessofthesystemproposed;
ifthefinncouldreorganize(laborhoursamongcenters)itself(scenario4)thefinn
createsmoreEVAthanhistorical production levels (scenario l).Howeverb if
reoIgamzationisnotpossibletheimegratedsystemupdatedwiththeidentifiedconstrain
deliversanaltemativemixthatalsooutperfonnscenariol.
Indeedtheimegratedsystemhasadditionaladvantageovergroupingthemmpairs
(scenariol-2-3),allowingmanagerstoestimatenotonlyEVAbutalsoEVAper
productsachievingmoreinsightsaboutproducts'profitabilityb Thechangesinvolume
soldperpmductaffectedthefim'sthroughputaccountingaswellasthepIo伽CtS'
economicprofit.Asshownintable4,athistorical levelsmixl,themostProfitable
productwasP1,fbllowedbyproductP2andP3respectively.Plpresentedthesmallest
contributionmargin,thehigllestsalevolume,andaresourceconsumptionofonly34%
overthetotalusedresources・Atthesametimeestimatesofcapitalemployed,directly
attributabletotheproductrepresented31%ofthetotalcapitalemployedbythefinn.In
thelightoftheresults,PIpresentedthehighestremrnoncapital invested(55%),
becomingthefinn'slargestwealthcre帥orbwithpositiveEVA(1,2).
P2contributionmarginwasgreaterthanP1,althoughthesalevolumereachlessthan
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40%Pl'ssalesvolume,therefbreP2comributedwith26%ofthetotaigrossprofIt・ In

addition,P2presentspositiveEVA(1,2)．
FinallyP3, inspiteofitshighestcomributionmargin(100%morethanP1), the
contributiontototalgrossprofitreachesonly25%duetothesmallestsalesvolume
compared tootherproducts・ Additionallyl P3 presented thehighest resource
consumptionpattem(35%)andcapitalemployed(40%)consequentlyfbrP3EMﾍ(1,2)
becamenegative,showingP3inabilitytocoverinterestexpensesaswellasitscapacity
tocreatevaluerespectively.
Inaddition,ifreolganizationweI℃possible(mix2),EVAperproductanalysisshowed
thatif25%increasedinsalesvolumebyP3couldbeachieved,EVAl turnsfrom
negativetopositive..Howeverlvolumewasnotenoughtocoverthetotalcostofcapital
(EVA2).ItishighlyremarkablethatdespitethedecreaseinproductsA'svolumesold,
increasein臥仏(1,2)wasachievedduetodecreaseincapitalemployed(decreasein
invemoriesstockandaccountreceivablesattributabletoPI).

Bytheintegrationoflaborhour'sconstraintsatproductioncenter(Scenario5),
changesinvolumesoldperproductshowedthatP2becameawealthdestroyeLasthe
resultofitsnegativespreadbetweenretumoncapitaland・theweighted-averagecoStof
capital・Evenso,P2didnotloseitsinterestcoveragecapacity・P3presentednegative
EVA(1)MdEVA(2).
Resultsobtainedthroughintegratedmanagememcontrolsystem(scenario5)suggest
apotentialexcessofcapitalinvestmemattributabletoP2andP3・Thefindingspresema
startingpointfblBindepthanalysis, includingpotentialmarketgrowthandpricing,as
wellasinventoryandreceivablespolicies.

Thble4-Economicprofitperproduct

EVA(2ProductUnits EVA(1

374,595.02

25,414.75

-128,320.07

Scenariol 80,000

30,000

473,748.23

1I2,942.06

-1.781.14

１
２
３ 20,000

486,71609

138,808.75

59,463.56

401,084.28

40,222.46

-76,441.51

Scenario4 77,760

34,500

25,000

１
２
３

Scenario5 508,589.29

-44,007.40

-131,734.87

95,000

23,918

19,983

609,353.95

43,859.88

-3,997.32

１
２
３

S.Discussion

Theresultsobtainedsuggestthattheimplementationofthree-managementtoolsin
SMEscanilotonlybeaccomplishedsatisfactorilybbmalsosurpassthebenefitsof
groupingtheminpairs.
Theproposedcomrol systemascertainsprofit contributionvariancebetween

historical finnbehaviorandoptimalproductmixregardingimportantelements like
constraintsandresourcescommitted.

Thescenarioanalysisshowsthatimplementationinpairssubsumetotheintegrated
system(scenario4or5)presentingthefbllowingshortcomings:
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a)ABC-EMヘcombinationdoesnotprovideSignalsrelatedtowhatproductsor
quantitiesthefinnshouldproducetobecomemoreprofitable.
b)BythecombinationofTOC-ABCtllesystemisnotcapabletoprovideevidenceof
valuecreationaswellasgenuineproductprofitability.
c)TOC-EVAsystemdoesnot identifycausal relationshipsbetweenresources
committed,activitiesperfbnned,andvolumeproduced・ Thatiswhyitdoesnot
addressthefirm'slackofresourcesandconsequentlyitisunabletoprovidesignals
regardingpossibleproductionstalgets.

6.ConclusionS

TheolJectiveofdevelopingtheintegratedsystemwastoprovideSMEsaresourceto
addressitslackofinfbnnationfbrdecision-makingpurposesinordertoevaluatethe
perfbnnanceregardingitsproductportfblio・Theelectionofthreemanagementtools
reliesonitspotemialtoaddresstheprofitabilityanalysiswhenconsideringamultiple
productandlimitedresourceenvironment・ Inthisregard,scenarioanalysisconfinns
thattheimegratedmanagementsystemdeliversinsightsaboutthemixthatleadstothe
maximumEVApossible,accordingtothetrade-offamongfinns'resourcesdeployed
andtheirconstraints.TheintegrationofTOCintothemanagementcontrolsystemhelps
fInnstofbcusontheirshort-tennregardingcashgenerationandliquidity. Inthe
middle-longrun,ABCandEVAintegrationhelpsmanagerstoidentifyareaswhere
improvementsareworkable・ABC-EVAprovidesmanagerswithinsightsintotheircosts
andcapitalchargesperproductbytheidemificationofidleorshortagecapaciWwhich
showsareaswhereinefficiemresourcescouldbecutorreolganized. ldentificationof
resources consumedatproduct levelsprovidesmanagerswithreal infbnnation
regardingtradeoffamongassets,expensesandprofitabilityofindividualproducts.The
limitationofthepresentworkisrelatedwiththedifficultyofapplyingthemanagement
control systemfreelytoallSMEs・Becausethereisagapimothenatureofevery
enterprise,itisnecessarytoadapttheproposedtoolandtailorittoeachfInnbehavior.
Additionallythemodeldoesnotincorporatenon-financialstrategiccontrolmeasures
(lead-time,qualitybandcustomersatisfaction)thatarecriticaltoafinn'ssuccess.
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